
!
I

r l
I

ffi-.ffi

trffect of mixing allergerric extracts containing
Helminthosporium, D. farínse) and cockroacli
rvith perennial ryegrass
Terance R. Kordash, MD; N{arcia J. Amend; Shirlev L. will iamson:
A. Plunkett. PhD

IN'TRODUCTION
Allergen extracts used for immu-

notherapy are often complex mixes
of different materials. Recent stud-
ies have shown that extracts ma)'
contain enz)'mes that are capable of
degrading proteins.r Since most im-
portant allergens are proteins. these
enz)'n-tes have the potential to de-
stroy' important components of al-
lergenic extracts.

Stuciies have show'n that grass ex-
tracts. when mixed with the molds
Alternaria rJr I lelminlhosporium.
(even r'.hen buffc.red u,ith saline
conl , r in ing hur lan serurn a l l rurn in
as a cl i lucr ' ' '  )  exl i ibi ted signi l ìcant
deci '" ' ; : .ses in act i ' i î r 'as nicasured by'
f : l - lS, {  inh ib i t i i in  a i id  i r lmunohlot
iest.:  T' l  'se di ' r .  , Ì2Ses in act ir , i ty
\\'cfc pfc:: rnrd to hc dUc 1o enzl'nie
iìrgratlation irf rrajor' g.rass aller-
gcrls.

In addit ion. sludies have shorvn
that f i :ngal. epithel ial,  and insect
sourced ertracls wlren nrixed u"itlr
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pollen extracts can cause a reduc-
t ion in the potency' of the pol len
erlracts as neasured bv ELISA in-
hibition. The potency réduction was
correlated u'ith the protease activit-n-
measured in these nongrass ex-
tracts.r Studies have reported that
house dust mites and mite extracts
contain protease activityo-ó as do
cockroach extracts.i

The studies to date have been per-
lormed us ing RAST inhib i t ion.
ITLISA inhib i t ion.  and other  in  v i r ro
assa)'s. 'I 'he 

clinical relevance of
1lt , :se studies is not entirelv t  Iear.
l- Ì i is stud), \r ,as designcti  to hclp de-
te rni ine thr cl inical relevance of
p rc tco l r l i c  c ' i t z lg re - induced , . l e -
C'1",'.ìSt'd I ' t;tcttC! Of graSS pOlle'n . ' .r-
t racl-c.  Speci l ical l r ' .  the purposc of
l l t c  , t i ; i l v  uas  1o  d t i . : r rn ine  u 'hu t l i c r
r i r i : . . ing a rrrold ex. t racl  ( l Ie/rnìr t t l to-
. ;por i tun i t t lcr . ;etnir iut tun\ ,  a r i i i te
c.r1 ract ( l) u t n o í tt 1t h rt go i d e s ftt r i n te),
ot a cockroac!r ri i i .x ertract (zfi lneri-
can. Gc'rman. ar id Oriental)  rv i th a
p(:retirrial ncgrass extract would re-
sul î  in a s igni f icant decrease in po-
tencv of  the r \ , - 'g lass i . r t ract .  Both
glvcur inalcd ant j  í ìqr ieous l l .u lTcred
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saline with phenol) extracts were
used to determine t'hether different
diluents affected the degradation
process in different wa.vs. The mix-
tures \\'ere anal,vzed by, in vivo and
in vitro methods 7. 30,60, and 90
day's alter the-v- were prepared. The
studl was thus designed to con'tpare
in vivo with in r' ' itro methods of
measuring extract potency. A quan-
titative intradermal skin test meas-
urement assav \À'as lrsed to deter-
nrine cl inical relevar,;y. The extract
mixes were assigned ;;llerg-v- units
based on th is  sk in le : , : , ,8  r r rc thod.
The in r i l ro tests uscd to anal-vze
tlte erlr'act rrrixes \\rcl'c I{AST inhi-
lr i t ion ar,, .J SDS-P,A(ìI- and I jPI-C.

l lF- ]  r { i }DS,{ , \ { } , i1 . \  } 'F .R [  . ,  l_s
.strbit't ' l.s 

't

Srrt,jt 'c ls had a his: - ' i 'y' t. ' ' f  allergic
rhini t is  a"nd/or asl l i ; , .a,  r r i th a sea-
sonal patler-n of s;*rnlttc'il-Ìs sugges-
tive of gras.s pollcn alie"'r-r-v. T'hey
exhi t l i ted a puncîure indu,:ed surn-
I îat ion of  er ; . - thenta diarncter skin
lcst  reac' t ion greaicr  than 40 ntm
irhe n tesied with thc p('rut.ìnial rye-
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Z'{cA
Allergenic exrracts usetl lor immunotlterapr olten contain mircs of diJlercnt allergens. Studies hate shoyn that certain
ollergeni( exruds conlain e :ymes thal un cause a detease in grass pollen allcrgenicitt, v'hen nti-red u.ith grass
exlracts.

G-lycerin an! bttllered saline v'ilh phenol (8,9n cÍraros containing Helminlhosporium inters!'minatum. D. farinae,
and cockrolth \u.,tni.\-cd uith ycrannial 11t:B/../r) ('.ttr.lr'f r and analt:td Z. 10. úÒ, tn,l g0 dqs ofto tni.\i g to
detennme tlrc mi-ting eJTect.ofthtse exîrads on the t).cgtass pcllen potencl'. ..lnalrsis ttas pcrforrnid using È4Sf
inhibition, SDS-P,{GE and, to detennine biologi(: pott\lt:t. a quantitatile'intradirnrul skin tt;sr rcchniquel ,4ll tests
shoued significanl decreases in negrass potencl'xhen mi.ted rith Hehninthosporium and cockroach.'This decreare
was nol seen uith theD. farinae ml,r. Glycerin seemed to hate sonrc protectiv eJlect. Eyen in tlrc siruation shoxing
the.ltosl decrease in ryegrass potencr'(Lielminthosporitun mi.red wit'h n'ngrott íi a BSP extract), the resulting exiact
still L'onained an estinated biologic potency of 10,000,1L'/mL. This ma1: erplain th1'such mires, vltich haie been
used clmicallr lùr m-ùnr rears, appear to gite adequate therapeulic results. The sndt also suggests that clini<.ians
may be well advised not rc mix grass pollen extacts v'ith ertracts that ma-v contain prLtteolyìil en:vnes.

l-lt)

\f.

:.F5-s -T:f 
13 

.

#ii,i

ALLERGY



grass exlract. Al l  exhibited a nega-
t ir  c '  puncture skin test to the control
. . \ tract shagbarl. ,  hickorl .  In addi-
tion. subjects tested with the r1'e-
grass/D. Jarinae mixture exhibited a
negative punc'ture test to D. farinae,
those tested with ryegrassT'Helmin-
thosporium exhibited a negative
pu nct ure test to I-lelmi nthosporium.
rnd those tested to ryegrass/cock-
roach exhibited a negatire puncture
test to cockroach. At each timepoint
three subjects were skin tested to the
ryegrass/ D. -farinae extract. three to
the ryegrass/Flel m i nthosporiurn ex-
tract. and three to the r1'egrass/cock-
roach extract. All sui.jects wcre
tested rvith the ryegrass/hickory
mixture and the ryegrass/ABS con-
trols.

Skirr lests
Subjects were skin tested to test and
control e\tracts using the Center for
Biological Evaluation and Research
(CBER) approved Relative Potency'
Protocol.8 A local Institutional Re-
r ierv Board reviewed the protocol
and inflormed consent was obtained
from all subjects prior to testing.
Skin testing was performed using
test and control extracts at day 7,
da1' 30. da-v 60. and da-v 90 after the
miri ures \\'ere prepared.

Allerg-v.. units were derived lrom
Dsos (that calculated skin test dilu-
tion which produced a summation
of erylhema diameter of : ;0 mm). I f
the D.() is >13 the extract cr:rt tains
100.000 AU/mL. i f  I  I  to l3 i t  con-
ia ìns 10.000 AU/mL,  and i f  9  to  I  I
i t  conta ins 1000 AU/rnL.

',''t,SÍ 
únd C< ttttrol Il.rlrat'i.s

,\llaìlergenic exlracls lt 'r ', . ' prel"rprsd
at baseline b1 i'r-ti:,ing eqtiii l pà11:r of
l l re i t . , t*,rnial r) ' fgrass erlract uith
r-r,rr:  addi l icnal eì1ract. 

- [est 
extracts

consisled of pcrrnnial rvegrass
niixed u'ith eitlier I'lelniinthospori-
um inler.seminalum. D. .fttrinae. or
cockroach mix. Control exlracts
corrsisted of pere nnial r!'egrass
mired with either shagtrerk hickory
or  e lbr :nr jn  sa l ine u i th  phcnol .  l -he
control extracts \\'cre rnixed at ihe

:li:'.'Î '

beginning of the s1ud1, and used
thr t rughout .  Both g l rcer inated and
r ì r lL icous (BSP) e\ t racts  t r f 'each of
t l ie abore contbinations were pre-
pared rr i th the exception of D..fari-
nae. *'hich was only available in
gly'cerinated fbrm. Mixed extracts
were stored at 2 to 4 'C. At each
timepoint al iquots were rvithdrawn
frorn each mixture vial for in vitro
and in r ivo anal-vsis.

.'\l l e\tracts and diluents were
manufactured b1' Miles Inc. ,Allerg,v
Products. Spol.:ane. W.-\. The sPe-
cilìc products are listed below:

Perennial n'esrass. l :20 (u-t/
ro l )  in  50% gl1 'cer in

Perennial ryegrass.
ro l )  i n  BSP

I I t I tr t i r t I lt o.t ltttr i t urt
natunl, I  :  l0 (u' t /vol) in
erin

I : l0 (u' ' t/

inlt 'rserni-
50% gl;-c-

Helminthos:pttriurn inlerserni-
t lutun't ,  l :  10 (wt/vol) in BSP

Dermatophagoides .lurinae.
30.000 ALI/mL in 50% gi1'cerin

Cockroach mix (American.
German. Oriental).  1:10 (u't lvol)
in 50% gl-vcerin

Cockroach mix (American,
German. Oriental),  l :10 (wt/r 'ol)
in  BSP

Shagbark hickory. l :20
vol) in 50% ghcerin

Shagbark hickorl ' ,  l :  l0
vol) in BSP

Albumin sal ine with
Phenol
.After mir ing. the control ; ,nd test

extracts containetj 50% of the aller-
gen content spccilìed above. eg. pe-
renrr ial r j 'egrass. l :20 (ut ivol).
rnixed n' i th sh':gbark hickorl .  l :10
(ut/vcl). ri:suì :d in a final concen-
tration of pe r,- r:nial r';-cgrass. I :40
(u.t/r'ol)/sh:rgl-,ark hic'l ';ory. l:i0
(wt/r ol).

SÀirr le.rr Corúrtt! Prrtducls
Fositive controls: li isîaniine phos-
p l rate so lut ion:  1"8 rng h is tar , : ine
base/mL. (Cc;r1er Laboratories.
Port Washington. NY) and hista-
ni ine phosphate solut i , . ;n. 0.1 nrg
his tamine bascT/ml  (Al lcr r i ted I -ab-
oratorics. San Diego. CA).

Di lucnts:  50% glvcer in .  ( i \ { i les
lnc. Al lergv Products. Spokane.
\ \ ' \ ) l n r l  r l bunr in  sa l ine  i r i t h  0 .4 'ó
phenol .  ( \ l i les Inc.  A l lergy Prod-
ucts. Spokane. \\'A).

Relative P()tency hy R4ST
Inhibition
Relative potencv by RAST inhibi-
tion was pertbrmed as described in
the procedure provided by the
United States Food and Drug Ad-
ministration Center for Biologics
Evaluation and Research (CBER).e

sr.s-P.lGf
SDS-P.,\GE w'as performed accord-
ing to the nìethod of Laemntl i" '
using Nlini-PROTEAN Il  4% to
l5% gradient gels (BioRAD, Rich-
mond. CA). Santples lvere treated
g' i th  l% SDS and 0.04 M di th io-
threitol and boi led for three min-
utes. Gels \\'ere stained 

"vith 
Coo-

nrassie brill iant blue or transferred
to nitrocel lulose (0.2 micron.
BioRAD. Richmond. CA) and then
stained u'ith ISS protein gold
(EmProtech. H1'de Park, N'{A). Blot-
ting was performed electrophoreti-
cally' in 25 mlv{ Tris. 192 mM gl.'"-
cine. and 20% methanol, pH 8.1
using a mini-Trans BlotR Transfer
Cell  (BioRAD. Richmond. CA).

HPLC
Extracts and mixes were anal-vzed
using a BioR.{D Bios i l  TSK 125
colunin 300 x 765 mm (BioRAD,
Richmond, CA) on a Fleu'lett Pack-
ard model l09t) iJPLC anall 'ser.'fhe 

molrile phasc- r.r'as 0.01 M Tris,
A.9% sodium chloride, pi{ 7.5 u' i th
a f lou' rate c'rf  0.2 ml-/nrin. Peaks
\\ i :re nl( lni tored at 180 nm.

P r tt 1 e a s e .-l.r.trr.t'
Erlr'acls \\'ere tcsted for proleoly'tic
activity lrv incubating 5 prl- in l%
Agarose xcls containing I % casein,
pH 7.0 or.ernight at 37 "C. The
plates \\ re fixed u'ith l(loio acriic
acid. Cl, i r ing around the i l 'el ls in-
di iated protert lyl ic act ir  i tr ' .  .Acti i ' i t1 '
\ ias scùred bi the dianttcr of clr 'ar-

" : 
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ing:  >50 mnl  :  + :  l l - -19 mnr :  * .
(20 ntm :  - .

RESULTS
Relativ'e PoÍency hu Skin Test and
R.{.ST
Figure I shows the calculated skin
test relative potency of the test ex-
tracts versus ryegrass/ABS gllceri-
nated and BSP extracts on all test
da,"-s.

The relative potencies of the e.r-
tracts were calculated by using the
I erythema diameter of the skin test
reactions. Since two control extracts
were used (ryegrass/hickory and
n'egrass/ABS). trvo relative potency
determinations were made. Both
controls gave the same results so the
relative potency between the test ex-
tract and ryegrasslABS is listed. For
the gl1,'cerin extracts. the ry'egrass/
D. .farinae showed no decrease in
relative potency compared w'ith the
control. The cockroach extract
showed a slight decrease in relative
poîency at day 60 which stayed rel-
atively the same at day 90. The rye-
grass/Helminthosporium showed
the greatest decrease in relative po-
tency first seen at day 30 and be-
coming greatest at day 60. No fur-
ther decrease was observ'ed at day
90.

For the BSP exîracts, ryegrasslD.
farinae showed no decrease com-
pared to the control. The ryegrass/
cockroach shorved a great decrease
in relative potency most pro-
nouni'rd at day 90 where it n,as only
I l%c as potent as the control. The
greatest decrerqe in relative potency
lr'as shon'n b)' 4,egrass/Helmintho-
sporium at da1' 90 w'lien it uas only
4!i  as potent as t lre control.

Figure 2 shows the relative po-
{ency determinaîions of the gl l  rerin
aiid BSP exli,rcts and the r1'r-!rass/
A BS control at all tírne points rneas-
u;ed by RAST inhibition. The rela-
tive potencies rneasured t,y RAST
are essentially the same as those de-
terrnined by skin testing.

Figure 3 shon,s the relati'r Ì po-
tencr determiuations of th,. ,  BSP
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f ' igure l .  Relal ire polenc]- b1 skin test t i trat ion of gl lcerin percnnir l  r \ .gr.ass rnixed r i i th

gì; 'cei in test extracls vcrsus gly'crr irr  pcrt 'nnial rvegúss ni i .red rr i th ABS (A) and relat ive potency
t'i-BSP perennia! rlegrass mixed with BSP tesl extracts !'ersus BSP perennial rycg;ass nrixed with
AIls (B).

,nd glycerin controls. l-he relatir.e pointtr. fhe pofencl,of both c'ontrols
potency of the gl lcerin and BSP \\ 'as f i l iproxinralelv the sarie at al l
controls \ \ 'ere con',parcd at al l  t inre t inre l ,ur i t t ts.
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A. 50% GLYGERIN
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Fì, : i  I 'e  l .  Rcl ; r t ivc '  potenci  i . ry  R.{ST in l r i l r i t ion i . . i 'g}r ier in perennial  nf 'g l lss mircd r l i t l r

g l1 'cr1n tesl  exl racls yr-rs l ls  g l icer in Lrc l i ' f i i l ia l  Degr; lss nt i * - . :d u ' i th ABS,,{ )  a, i t ì  t r - ' ì : r1 i re ! r ( ) l r í l i !

,:rf i lSP pcren r: ' iat r) egress nrixed with ts:rP ti lst extracts vtÌrsirs IìSP Sicren nial r1',:gr ass rnixed u h

A ìs (B).

t ients lbr  the test  and control  g l lc-

er in and l lSP crtracts on al l  test
davs. For the gl lcer inated extracts.
thc cr tntroi  cxiracts.  i ' )cgrass, /hrck-
or)' and rlegrass/ABS shon'ed l itt le
change in D5e during the test period.
The ryegrass/ D. Jarinae and rye-
grass/cockroach extracts did not
change much over the time Period.
The Ic 'grass/Helminthospor ium
show'ed ihe greatest decrease in D.o
f ro rn  i4 .8  a t  daY"  ?  to  l3 '8  a t  daY
90.

For the BSP ertracts the ryegrass/
D. .íhrtnttc shoqed no decrease in
D.o during tlrc test period. The 11e-
glass/cockrt lach e\tract showed a
dccrease in D*p. frc-rm 11.1 at da1 7
to l l .5 at clar 90. The r-regrass/
t le  lminthospor iu m shou ed the
greatest decrcase in D.'o lrom l"l '6
at day 7 to I  1.7 at day' 90. Al l  ex-
tracts except those containing cock-
roach and l- lelminthosporium con-
ta ined a ca lcu lated 100.000 AU/mL
r)'egrass potenc)'. The cockroach
and Helr l inthosporium e\tracts
contained a calculated 10.000 AtJl
mL.

SD,S-PAGE and Blotting
Glycennated perennial ryegrass
mixed equally with albumin saline
or gl,'-cerinated hickory produced
similar SDS-PAGE protein profiles
(Fig a). Similar results were seen
wiîh BSP perennial ryegrass equally
mixed with albumin saline or BSP
hickor-r'but with less intense bands.
In both cases major bands were seen
at al' 'out 70,000 Daltons, 30.000
Daltons and 14.000 Daltons. The
I-lSA h'lritJ \\'as sccii at al' 'out 75.000
I)altoi,s. I:tri both gl1'ccrinated and
BSP pcrc,rrr ial  ryegrass, mir ing with
Il.'l in i nt l'ì r,)spú r-i u tn slt c ii'cd a loss of
'[]ic r i. 'Íì ' iss band ît 30.000 Daltons'

I I i'l,c
l{igh pcrfor nrance liqi.rid chronta-
lography arl;rl,r'sis of perennial rye
shorverl a major t'rrak at 13 to 14
rrrinutes in tlrc albu:riin s:rline rnix
and hickory rrir for both gl,vcerin
r'.\tract alrl i lSP. l 'his peak l'ras a
mole cular \ \  cight grcalcr than
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D5s Determiriati isns and AL'
Caluilttt iorts
Tub le  i  show's  the  D l , ( t l i l u t io ; t  p i 'o -

ducing a shin ì" :St  I  er . , thcnla di-
anteter of  50 i . , im) at td ca! , . l t r lated
aì lc-r91 i : i t i t i tge l , ,ased on th.ce pa-
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RYEIHICKORY

RYEiABS
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E?9LTo:nd Ailergy unit 1AU/mL)varues for contror and rest Exrracts
Day 7 Day 30 Day 60 Day 90

_.'_ +

psg__jg D50 AU D50 AU Dso AU
Glycerin extracts

Rye/ABS
Rye/hickory
Rye/Helminthosporium
RyelD. farinae
Rye/cockroach

BSP extracts
Rye/ABS
Rye/hickory
Rye/Helminthosporium
RyelD. farinae

_ __nvg/gTkroach _

DAYS AFTEH MIX ING
Figure 3' Re lative pof encies of BSP perennial ryegrass/hickon- errracr versus gJlcerin pe rennialrlegrass/hickory extract and relati'e potencies ot-gsp'percnnial ryegrass/ABS rersus gJycerinperennial ryegrass/ABS as determir.,ed b1. skin test rirration.

mice. " Cockrt lach exlracts have
bcc-n repc-rrtcd trr conlain proteasesS
that can digc.st grass ertracts.rr
IJousc c lus l  nr i tc  c \ t racts  a lso have
been reponed to contain proteasesa-6
that can degrade rag*eed extracts.r3

This study was designed ro gather
evidence concerning the clinicil rel-
e.vance of proteolltic enzl,me diges_
tion of grass pol len al lerg-ens by en_
z) me containing al lergenic extracts
b1 determining bioac1ir. i t1, of the
extracts. The patients selecled rvere
allergic to perennial ryegrass but
were not allc-rgic to hickorv. t-lel_
nrinthosporium. D. lurin-ae. or
cockroach extracts. Tuo conlrol c,x_
tracts R,ere prr.pared. negrass/ABS
and r1'egr"ass/shagbark liickon:. fhe
ABS control w,as used becausé AgS
Irn no proreoly'ric acrivirt,. The
hickory extract was selecte-d úecause
it contained an adequate amount of
PNUs (the BSp exrract contained
47.000 PNU/mL and the gll,cerin
contained 16.700 pNU/mL) io du_
plicare uhal might be seen in a cl in-
ical situation w,hen extracts are
mixed and did not exhibit proteo-
lytic activity in the casein àgarose
gels. Glycerin and BSp extracti were
both anall'zed.

When RAST is used to perlorm
potency studies for stabilit.v pur-
poses. a decrease in potency is not
considered to be significant unless it
is grearer than 20%. Using this cri_
leria no significant decreaie in rye-grass potency versus the controls
\\'as obsen,ed in gl-vcerinated ex-
tracts at 90 days u'hen mixed with
cockroach or D. .furinae. Helmin_
thosporiurn did cause a significant
derrrease firsl noted at 30 ciai.s w.liich
hecame greater at 60 ctays in,J u as
relatively' Íhc sante a1 9ó davs. Ì--or
BSP extrae is no signif icant úrariges
\\'ere see n u irh D. .fhrinae. Cocìk_
roach and I-fel:irintirosporiun ..*-
iJacts did cause signi l ìcant r),egrass
prrtency decreases. In all cases lhe
decrr'ases wcre gieater in the BSp
than "re gly'cerín erîracts stiggesling
sorll, , 'rolectil,e effbcts bi' gll, erin.
Gl5'tcLin has been shr:u,n tó t e u
slrl,^,rjrior d;Iuent for :,:ngle allc-r-gen
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30 40

14.9 100,000 14.9 100,000
14.9 100,000 14.8 100.000
14.8 100,000 14.2 100,000
15.0 100,000 15.1 100,000
14.9 100,000 14.4 100,000

14.7 100,000 14.9
14.7 100,000 14.7
13.7  100,000 13 .8
15.1  100,000 15 .0
14.2 100,000 14.3

100,000
100,000
100,000
100,000
100.000

15.0 100,000 14.7 100,000 14.6 100,000 14.7 100,000
14.9 100,000 14.9 100,000 14.8 100,000 14.7 100.000
14.6 100,000 13.9 100,000 12.8 10,000 11.7 10,000
15.2 100,000 15.0 100,000 15.1 100,000 15.1 100,000
14.7 100,000 14.2 100,000 13.0 100,000 12.5 10,000

80,000 Daltons. It rvas not prr:st:nt
in the percnnial ryegrass/liclnrin-
îhcsporium mixes at day 7 (Fig 5).
J-.orver molecular \'. uright Fr ote in-s of
perennial ry'*g;3g Canrìot be ana-
l l  zcd because olt ire inlerfcdrrg l ìel-
rni nthosporiu r:r proteins.

I)roÍeol1,tic A.ssav
F-roîeolylic activity was ot,,erved as
clearing around tuills on the casein_
agarose gels. Sir. rg clrar.ing \.\,as
sren wi th the H, : In t in lh , rspór ium
and cockroach extracts . , i rJ nri i ior

clc;rri i ig u,ith D. .ftr inae. There nas
no clrar ing rv i th t l i , . :  h ickory exlr : ic . t .
This is s l iorvn in fable 2.

DISCL'53ION
Prevìorrs - t i i id ies ha,e s! , t - r r r , i t  lhat
rnol t l  er t racts.  p; l r t ic 'uìar l1 t ! iose
con la in ing  I  le i tn in Íhospor i i ìn l ,  ean
J:;rve an lldl'erse effect on grass pcl-
lcn allc,, .e nicity r, hen meàsure,j l_,r,
RAST i , ;h jb i t iour  o r  by  the  . f r ; f i i ,
of -i.uch mixlures to produce a ,r-,eus-
urablc lg.G rcsi icrr{rr  i r ì  imnrrrniz-rd

. r , l ' , 1 .  ; r , . - . ' . : : . . . . . 1 : .  ,  ^ . . . . ,  . . : - _ ! j . , : . ! . . :  
ì , ,  . _ , . . i +
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Figure 4. SDS-PAGE of pcrennial r1'egrass mixes in _i%rn - i% to l5% gradient  gels under redur- ing
condi t ions.  Lanes l -3:  g l lcer inaled er t racts:  lanes -5-7:  BSP extrar- ts.  Lane l .  perenniaì  , r .gr"r i
mixed ui th a lbumin sal ine:  lane l .  perennial  ryegrass mixed u ' i th h ickon:  lane 3.  perennial
r legrass mired with Helminthosporium: lane 4. empr)-:  lane 5. perennial rye
ivLÉtd))  r r r r ' \su wl t l l  nelmlnlnospùnum: Iane 4.  empl)" :  lane 5.  perennial  ryegrass nr i red n, i th
a lbumin  sa l i ne :  l ane  6 .  pe renn ia l  negrass  m i red  * i t h  h i ckon :  and  lane  7 .  pe renn ia l  negrass
mired u i th Helminlhosporium.

perennlat  negrass

M O L E C U L A R  S I E V E  H P L C  O F  R Y E G R A S S
AND RYEGRASS/ I . {ELMINTHOSPORIUM MtX

----*---. . .---J-

1 3 . 5  m i r r

2 0  2 s  3 0  3 5  4 0  4 5  s O

lvt t È\t \JTtiS

Fìgure 5.  l ì igh performar-rce l iq i : i rJ  chrorr i ; i tog:ai rhr  moler :u lar  s iere "rnal ls is  usipg a
Biosi l  TSK l l5 colunin ( :100 x 7b5 : rm) of  . {1J_lcrennial  negr. iss(BSp) r  i . , ;e<j  i r  j t l i  Helni i- i i rm (BSP) and l ì )  perenni : r l  , .sgs: :  . .s  tBSP).  Pcaks \ \ . r r -  n l r - )n; tL l red al  , . \0 r - r rn.
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Table 2. Proteolytic Assay Resutts for
Allergenir_: Extracts

Glycerin BSP

Helminthosporium
Cockroach
D. farinae
Ryegrass
Hickory

+
+

Y

extracts. as those ct- lntaining at least
509i gl icerin are more staLle than
those prepared using other di-
luents.  ' '

When using skin test ing to com-
pare relative potency. the resultS
\\ere similar to those olrtained bv
R,AST. \o change \\'as noted for D.
larinae . Cockroach BSP shou'ed an
89Îi  decrease in relat ire Dtr iencv bv
skin test and a gl% Oèctease bí
RAST at da1 90. Cockroach gtyi-
erin extract showed a 21% decriase
b1 skin tesring and a 26% decrease
b1' RAST at day 90. The Helmin-
thosporium extracts shoived a simi-
lar relatìonship when examined b\
R.AST and skin resting. "fhe Hel-
minthosporium BSP extract showed
a 96% decrease in potency at day
90 by skin testing and a 95 % (té-
crease bv RAST. For the glycerin
extract the decreases \\'ere 6l% bv
skin testing and 7 5% by RAST.

A proteolgic assay shou,ed signif-
icant proteolltic activit)' \\/as pres-
ent in the Helminthosporium, cock-
roach, and D. farinae extracts but
none \&'as present in the control
shagbark hickorl, extract. Ser rral D.
Jarinae extracts we re r-xamined
,l_ng the proteollfic assay and sig-
nificant differc.nccs \À,{rre noted in
proicoll'tic aclivit), for tlre difì"crr-nt
ext;-acts. The one used in this study
':;ihibited ntoderate protecrÌ;-1ic ac-
t i i i t r ' .  fhe SDS-PACiE :ìrì : ,r . ivs and
ti ie HPI-C anallsis shouecf a de-
('re'asc in one pe-r..ril i it l r)'e !-rrolejn
afl*r iLi ir ing w' i th l{elni intho_{,pcr-
i.im rvhich confiniied earlier re-
pcr.{cd rbservatir_:ns. No loss of sl)S
bari,Js tr,as seen with the cockroaL-h
or -I) Qtrinae extracl urires.

h{any' allergenic e xiracts are
standa.dize,j  in al lerg-v irnits (AUs)
u'l;ir,:l: are assiglied to cxtracts bv

1 76532
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determining D.,,s in verv sensit i l 'e
patients.x E.\lracts labe led ar
100.000 AU/rrrL el ici t  D:,rs of be-
tween 13 and 15.  Thosc lahc lc-d at
10,000 AU/mL have Dso lrom I l-
13. To accurately assign an un-
known extract a given potency in
alle rgy units. at least 15 to 20 sen-
sitive patients must be tested. In our
stud-v- we tt--sted only three patients
to each extracî aî eacli timepoint.
As expected. the control extracts
and the mixes tested at da\' 7 exhib-
i ted D,r6s that were in t ire 13- 15
range helping to confirnt the lact
that the r)'egrass extract did ccintain
100.000 AUiml-  (even uhen d i -
lutt:d 50rcó b1, a control or test ex-
trar i ).

l 'he decrease in extract potency
caused by' mixing enzvrne contain-
ing extracts u'ith perennial ryegrass
is approxirnately' the same when de-
termined b.v- relative potency skin
test measurements and RAST. In
the worst case (ryegrass/I{elmin-
thosporium in BSP) the Ds6 \\'às
14.6 at day 7 and decreased to I 1.7
at day 90. Assuming this D56 value
is truly predictive of extract po-
tency, the extract at day 90 still con-
tained approximately 10.000 AUI
mL of r)'egrass. The loss of activitv
may be due to the decrease in the
protein coresponding to the band
on SDS-PAGE at around 30.000
f)altons or the HPLC peak ar 13.5
rninutes. The remaining allergenic
activity suggests not all of the aller-
gens are suscepiible to thc proteo-
lytic enzymes. Extracts of 10.000
AU/mL are roulinely used 1o treat
patients al lergic to rnitcs. cir S. and
other allergens *'ith good thc"rapeu-
î ic respcnses. The volumrs ; iclmin-
jstered must be greate.r u, i th these
i.-t tracts than r i i th ones conlaining
10C,000 AU 1mL. 

, lnrr 
i f  apprupriale

changes in doscs are made {rre
rvrruld expect a 10.000 AU/mL r_re-
fÌrass extract to be eflective for im-
rnunotherap,v. Grass polìen exlracts
are so potent that eve n relativel-v
Iarge decreases in rrlative poie;ic_v
can result in an exl:act that is st i l l

f-ijYtjlil--.* ..--ji,.,_ ,1_:T,'1 ,i;. Ii1. - . :.i .;," :; .,

t4ó

as poîent as man\ otht_-r effectil 'e
extracts. This ma1, hclp to explain
u'h) '  such mires. u'hich have been
uidr-|1'  usc'd rn cl inical practicr_'s fbr
many years. do seem to provide
therapeutic effrcacl' (at least anec-
dotally).

Nfore studies must be performed
to detennine the e,\act clinical rele-
vance of these obserrat ions. Studies
have shori 'n that changing to a
lreshll prepared extract can be as-
sociated with severe. even fatal. an-
aphllact ic reactiorìs i f  the dose of
the neu' one is not sufJicientlr ,  de-
creased.'5 

'1-he 
enz\ nlr- inc!uccd deg-

radation of pol len al le rgcnicit l ,
nt ight. in part.  ex;r lain sonle ol ' thi .se
untclq'ard reactions. Our studies
have shou,n that enzl nrat ic act ir  i tv
varies even bet*'een lots of the same
extract. I t  is intpossible to know for
a specific ertract ho* much prote-
ol1'tic acîivitf is present so. for the
sake of safet l ' .  the phrsician should
assume that mold È\tracts could
conta in serera l  enz\mes.  Unt i l  the
potenc)'of extract rnixes can be rou-
tinel-v" measured tor clinical pur-
poses, the allergist might be well
advised to not mix extracts contain-
ing proteolrt ic enz) mes. parl icu-
larl l '  Heiminthosponum. with grass
and perhaps other pollen extracts.
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